High-efficiency lentiviral vector-mediated gene transfer into murine macrophages and activated splenic B lymphocytes.
The goal of the present report was to determine if lentiviral vectors could mediate gene transfer into murine terminally differentiated macrophages and mature B lymphocytes as a new strategy of gene delivery into professional antigen-presenting cells (APC). We demonstrated that nondividing tissue resident macrophages were efficiently transduced in vitro by lentiviral vectors. Gene transfer efficiencies of up to 90% were demonstrated using a green fluorescent protein (GFP) reporter gene-containing vector and expression was stable for the length of cell culture. Transduced macrophages were functionally competent, preserving their phagocytic activity, accessory cell function, interleukin (IL)-12 secretion, and nitric oxide (NO) production similar to control untransduced macrophages. Lentiviral vector mediated transduction of CD19(+) B cell blasts was demonstrated to be in the range of 60%-70% GFP-positive cells. These transduced cells retain the ability to upregulate CD80 and CD86 similar to control B cell cultures. In addition, we show that the human immunodeficiency virus type 1 (HIV-1) accessory proteins Nef, Vpr, Vif, and Vpu are not required for the transduction of both resident macrophages and activated B lymphoblasts. We conclude that HIV-1-based lentiviral vectors can mediate efficient gene transfer into primary murine macrophages and mature B lymphocytes.